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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a three- 
dimensional wavelet decomposing method, a 
hierarchically encoding transmission method and a 
hierarchically decoding method for a three-dimensional 
image by which a three-dimensional image can be 
transmitted faster than by a conventional method, and at 

a receiver side, the size of a required three-dimensional ^^JS 1 

image can be controlled independently in x, y and z 
directions to display the image stereoscopically and 
hierarchically. 

SOLUTION: The wavelet decomposition of the three- | j Jp^& • £ 

dimensional image is performed by an initial value setting 
in step S1 and three-dimensional decomposition in step 
S2. In the wavelet decomposition step, the three- 
dimensional image formed by overlapping two- 
dimensional images P1 f P2, P3 through Pn existing in x 
and y spaces are recursively wavelet-decomposed in all 
the regions including low frequency in terms of 
independent directions of x, y and z. 
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i n*m i j x . y g.mz?p(L-f h 2 #tcb<£ p 1 . 

P2, P3, Pn (OT. £z!ftt 
UfaizmtSi&bitt: 3 i/ZTcfif&co •> x - TV -y h tfft?* 

j; oizLtzz t&tmt-rz 3wmm<n3&jt*7 x- 

[ II*JI 2 3 fg** 1 3 &txB&co 3 &tc*7 

x-7'U-y h*»*ffifcfc^-C. 

mfEx. y s z*fo<O^«9«#fcJ:l*JH**>0R£2: 
itZit&X oiZLtzZb e»«4:-*-4 3&7cBf£<03& 
7C^x-7V v h^-^)*. 

[ lit** 3 3 If** 2 (Cffi»ttf> 3 83c»«*> 3 &7C«7 
x-7V-y h^W^tCtJ^T. 

£T<0-*^Xfifl£(;i*f LT, (x, y* 

£ t Sr^jS t 3 iJC7C««*) 3 x - r U * h ■» 
[ 91**4 3 »** 2 fcie®iO 3 XfcWmen 3 ^tu'? 

[ If** 5 1 x. y SRIfcaqr*-* 2 KltW®. P 1 . 
P2. P3, ••. Pri£z«;frftl3Sto^btf*3<*: 
7cBi££ . Mien ** 1 n L 4 tf>i ^ixfiHziiZtit: 

Kw^ftSiifcf t ^ r 4 iwzmfrx&ft-tz, x a 
** 4 '^r $ jut B^tca . gp-- -r x Kam^ : j^-iv 

«i. HUleiS**3<yD3ft7C'7x-:7'Uy h#»*-jfe-c# 

wfisaojft «t*awc»4. X7^( ^tsawi^ < x i> x w 
x ^isrt<J!)iB««"c* a/at** iMB«*a*ac 

U^ui SEWS: 3ii)fcB» fcfct . ia-f^itli^ 

*itjL-Mi, msm3<m4<?)3&7i'y x-yis v hft 
at 3&jm®wv§im^jfm. 



[000 1] 

[^<7)JS-r^tr«?>»] ^oigHfl(i3»:7tii^3ix 

mm'im-ftmzfflL. mzcr. MRi^t>^4f 
h±&<r>3Kimmm%.z . *-y hv-^gwtfcmvt 

[000 2] 

im&omn i*^. ct, mr i^vytsffim^Kj; 

*K WNttWC8^t 3&7nlSfflB®B&T-;y-#:* 
atcK#T'^ S ± d (c^: it g= X *s 0 . 3 &tcC g Srffl 
i z tih WB«* 4:*Wtc**f * f x - T*^f6 . 
Hffl'fk^fir^s. ico3»:7ct;x-r{d:. ct, mr 
I nmmcn-^b LXmiZiiX^&heOff&W 
[0003] — i£^<30^ y h 7-?<7>3liiKJ: 0 . 

oT< * fcot iHBSfiS . 
[0004] 

[ SKH^Jffifc L J: 3 1 -t h MM 1 L*» U ftWKfitrtK 

J)I>D I COM(Digital Imaging and Communications 
in Medicine)T-{i. * y l>7- ^±tCj>-SB#5r#7C<7) 

77-1 /I^^T ^ b'x - TlZft~o X < h i&mtfih h tztb . 

ct. mr i B«co x olzi/>j -Xrt{cBffi* s ±*tc# 
tet&zfenfvii. temizjzZ%emm>fr^-xL3.o 
b^o mmtfh h . t tz. ttscjico^cc x k> msum 

mzfit. &X'j IzKcitz b «v U . ±M.cr>T~? Z ^ y 

rv>7Lx. iLtemzm^-tz, mum: *) wmmtfr 

[0005] 3Wft^x.—^v v v i sm^3^itwm 
mizmm lxt—?* mmit t , 4 x^in ? v ^ 

BfigT'-^ £{5i£-r!. d t fc: J: . WfS^Simttt 
mtltfftotixm. L*»U, i<?JBf?»i. 2<£7c<7)'> 

x, y s z*|^tC#L<'7x-7'U y h=&*»(tT^&. 

5 4 *Bl*j*5WflUK#/Jv3 V ->^/hB(S?r £-f&ZZbtf 
X't&bK AvJAlTfa <z*(fi]) {c^LTt^^ix 

[0006] *S6WJi. WEtfcflaMSfBfc^-CSrS 
ixKLnX'h*) . -e^B^i. 3<X7C^Bm*^*.tO 
5®B#HT'fEii-C'# . 4 fcfciScO&^KRfTIt 4>ix& 3 UK 
7eB1&7-'-?^MX£. x. y, z^r[6)CC-?-ix^ixifci 
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* h 3 <X7CH«<7) 3 <X7C^ x - 7 y h MRU 
[0007] 

1. P2. P3. Pn£z«i;frffllcmfr£;b-£/c 
SKtEH^^ *H*#S;fc:*H vt , x . 

Lfc^tKl S. ifc* #2&<5]l±. mile 

x, y s z*lftK?54MJIOJR»i3j:^JIIW0aS:aftS 

[0 0 08] £ft£<^f*$&:«l:;h.«r. x5-4x®F*J^H 

*<at l m h n a i-if *^<7)®*tc» l t en h z t 
a. 

[0009] ±fc . x . y^ratCfftt^S 2 

&7CB&P1, P2, P3. Pnfcztttfiftjfca 
3 &7eB1&£ - ffiietS^ffl 1 ^v»L4^>^f 
fl*Hcf ESJU: 3 <5C7t:^ i-/l/7h #8?7i arC7 x - 

Ul*r S J: o tc L fcjftltai 3 £> i^ltt 
iiltf. 3<JC7C<OB«*fl!*J: "JJaSHBrffiS-CS * J: 

[ooio] 2fsHHflii. jl— rttizwtta&ss*. 

BfNKttAtt'hS <TtA^*«. KtOX?'! 

ttMlrmTftM $ titz -f— ^Sr^flL. J: dtc 

[00 11] a-Wfcttteti^A-n*^, 
Bf WB9eiiS<03ft«f SHTTtt ftfWi:^ <Tt 

iv** 4 , X 7 -Y XHPV)B#<iT-§' 2>f3tt$ \ 

H^Ei^-zUi, BtfKlf <7) 3 frff? x - 7" U -y 

[0012] I£»4 . *5<o»B(cJ:*ifcr , tsi*Oi£* 
KPa e T-*t^fti>3&7^fi{&x-:?^X£. x, y. z 

^t6] iz *ti?tm3Lt2m»r z>z\t fmm t % o . 

[00 1 3 3 

im&mmn&mi otic a®$r#!»?x-c. 



[0014] mfrhwhfr** o iz. *wm. c tb 

ffi^: coJt&eo 2 #7cBffi>*> ^» ^ 3 i^ycr- ^ t Kh 

^hwmcwm 1 1 . ujmmitmmm 1 t»*s^ 

iIft7T-f/^S« • im^&Wm ■ (53*852 i . fig 

[0015] fiFlMiitWIgfl 1 Ji. lalES^TCx-^ 

Lfc-r- ;^7r^f >WtLZffiik-(k7 r A JU^^fKfS 
MS^ff 3 . H?IS#« - <5i*a52{i. fflJt-lfcSii 

[0016] <Rt. ttgBNGftftWlit KM' fEi^P 

2. &£v : n£iim®3<owmcomM£. mvasmt 
[ooi7ii2ii tmmimmu 1 o«i^<oiag^ 

Strn y vmX'foh . ISfiljt^MQIgR Hi. H*$ti 
-91fKtt.l>*}3---r\'v h(Wavelet)^jggpi 1 . 

'j >^a5 i2,x>ho e-fl^b» i 3 % fc 
«tt^a!A*aa5 1 4 *^«^six-c i^s . 

[ 0 0 1 8 ] dCC, M£3»:7t^^-fe/t-x-^ 2 0 
li, 03tc*$iiTV^J;etC. x, y-&mzft&th 
2<X7cBtSPl. P2. P3, P n^zftfdr^l; 
afc^^sacTcy-^ (r-^^X. Xx yx 
Z) i:5£s8$rx£„ 

[0019] iE9i-7'l' y h^-fi?g» 1 1 cOiS 

L^j toaiSlCSiSt-H (iaT> =e-Hl) 
<ngi* xaf*|£0B««±T'§ & f3i±Z v ^ 

[0020] ffiet- H 1 ^^^(i. JS^O^E 
^nFdxN = 0, ^B#^.c7)x. y, HXl/ z^T(Sj£0^|sl 
SnldxX = nldxY =nIdxZ = Ofc-fS. n|9l@c07> 

4. 

[002 1 ] DIR(l) = x, D1R(2) = y. DIR(3) = x, DI 
R(4) = y. DIR( 2Nx-l ] = x. D!R( 2Nx ) = y, D 
IR( 2Nx+l ] = z, DIR( 2Nx+2 3 = z» D1RC 2Nx+N 
z ]= z. 

[0 02 2] £*>*-Fltt, ±X<OXy i Xm^zn 
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LT. t^AyJ xffifo (x. y^fa) fcovvc«o;&# 
jg^NxEHTW -?-<7)f&*54 -^MnWo (z^jfi) tco 

[00 231 MKt-H2W*i-&C{i. mm&<?> 

^fmHSknldxN = 0, 8B**Ox. y. fcil/z^ftiO 
^•MHianldxX = nldxY =nIdxZ = 0fc-f&. n@ 

[0024] DIRC1] = z. DIR[2) = z. DIR(3) = z. DI 
R(4) = z. DIR( Nz ] = z. DIR( Nz +1 ) = x. Dl 
R[ Nz +2 ) = y. DIRC Nz +3 ) = x, DIR( Nz +4 ) = 
y. DIRC Nz+2Nx-l ) = x. DIR[ Nz+2Nx ) = y. 

[00 25] ^t-H2li. XyJ^miflin (zjj 
1*1 ) ICOHTc7)^^$-NzIhI^tV%. %WkX?4 Xffirt 

(x. ytffl) tOWf. »M3r2Nx[sm3 i^cUt 

[0026] mmmmemfetf^ixht. 

[0027] fiia^- F 1 . =E- K 2C0^C0|^M<^ 

[00 28] ^fo\ as. 06ii -eix-eft. Buiet- 

Kl. *-K2fc*Jl,vC. x. y. z.^f^M'tHzM 
i-lftm&m*. Nx, Ny, Nzfc Lfc*£<0#H»R 
«*S:KiBLfciOTft9. K#JSi*HKIlUtt. DAT 

a [j [sx. sy. sz] tte^-r-scfc^'r^s. 
[sx. sy. sz] t±, mmmmiTfi-riimx'h 

•3. sx=0,l. Nx. sy = 0,1. - ■, Ny, sz= 
O.l.---. NzT^S. nuIBD AT A N CONfi. 

N = Nx+Ny+NzT'£>&. 

[00 29] 05. @6f±. Nx=Ny=Nz=2T#« 

ftfcOB^i. x. y. z^ffflKftLT, Ztl?tx1&iL<7) 
^ ±-7 4 )V 9 
- H 1 3 %7c5HWi . H 5 go J: 3 fcfc & . 

l[3B^JB*fSj(iDIR(l] = xX'fohfrt*. K3&7C*' 
^-te/L-T-? 2 OJix^fafc^JS^ztS (H^OXl- 
XI). w*U=J:»K x^rmtclSJLT. fiWIHftSr^tf 
HisS Cfeffll) fc. (KffliflS^^^r ^fiW (£DH) tlz 

£>, y^f6)tc^8?$ixs (Y2-Y2) . Cft-tcfcO, 

yxmzmvx. &mm8L&&tsm® (*ma) t. <k 

[0030] <fc?)4HMiDIR(3) = xT&ft#>4. (X3 
-X3 ) ?"#fl?£ix. Affix ;frm*>aaaKS*&W**3 
Nx : x^ritKO^MIUft 

Ny : y*|ftK04M»|g» 

Nz ; z^ritqo^flflDft 

N : £ft»W& ( = Nx + 



^MfiDIR[4) = y?&**»6. mmiz <Y4-Y4 ) 

icLT. x. y#m*)$HftWifcfo*i:. <xtc z ;firiaK7># 

[003 1 ] <X<7)frB?teDlR(5] = zX'hhfrb. z* 
l*KC#J*$*l4 ( Z 5 - Z 5 > . ^iliCi 0 . z^fflC 
BBLT..fiJaaa»S:*t»lll (±08) fc. *4«rv4l (T 
OH) fcfcWt&fl*. &tf>#B?idDIR(6} = zTh&fr 
z*(6]t^lW$<XS (Z6-Z6.) . .TillCiO. 

ffiez*isico®jgaaas:-^tfOi!j* { < z 6 -z 6 > <ci 

0, S^fcriK^jSaS-^triB! (±08) k#*ark^i<T 
H) fc£4Kt&*i&. [2, 2, 2]«07'o 

■■jtizfcmmiL&Lttn^-ttfWkii.*). mz [o, o, 

0]^D y ^tC{i«/MjSBx:^T-^* ? *S £ d t IZ 

[oo32]^. mmwtmt. mutt$,mA<r>& 

SI-C#>^^2 00 0-3 6 1 6 6 8^<30ia7. H8tC 

t, x. y. z^C^-r^^fc^T^^. 
[0033] Z<7)£ 3 *HSSff^-^'7 x-/l//b 

0 0-4 1 1 4 9#4H8<O06#fR{> so j; die. 

^LTV^<c7)T'ti^r< . h&dttfiftlZ'm.iLlzSfziS) 

[ 0 0 3 4 ] mrie^r- H 2 cotfr&CD 3 iX7C»f ') 
ti. H6<^J;3^^S. -f^*>. minis. ^2[5l@ 
iO^fflti. -eil-fil. DIR(l) = z. D1R(2) = zT'ftS 
*^ . 0^c7)Z 1-ZK Z2-Z2 cDflWfrirfl 
•&o z*f6]W^SiJA^t).&fc. DIRC 3] = x . DI 

R[4) =y. DIR(5) = x . DIR(6] = y jWHifcff *> 
il. X3-X3. Y4 -Y4. X5-X5.Y6-Y 

[003 5] .TCD^A-TV-y h^t-fcV^Tt. mife 

xoiz. ^xcoKMz^iTi&fflm&.z&ttmmiz-'^ 
xc7>A.iiiimizttmLx^«7)X'ii*< . 

[0036] ULLO 3 -5tSi|5- . 7 o-f-A— hTiliffl<C 



Ny t Nz) 
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DIR(n) :m%<7)ftffc?m<r>. VffiXfo. (X, YifciiZ) 

nldxN : j&<0#»|I]tt (#■>>?> 

nldxX : m*C0x^r[6jC0^[l]^ ( # ■? ) 

nldxY : ^ jSWytrHKO^JSSR 

nldxZ : |6j£0#JB ®» ( # •> ) 

DATA n ( sx. sy. xz j : n[IlcOfrig£fro;tf£cO-f-:? /D •/ ?CD 3 *> . xfi 
fS]^jSSScA ? SV>*-*'^>( sx + 1 y^fa^jgj^aW^*-*^ { sy + 

1 )#B, z#|fy&J^»*>i«v>;fra»&< sz-hl )Sg<?)JiligMJ£x-*:/ 
Oy? 

Ana 1 ys i sX_L (DATA) : 3^7tr-^ 7" D -/ ?DATA£x# fatO x-7'U y h 

ttWL^cOffi^mjfctt 
Ana 1 ys i sX_H (DATA) : ^Ttr-^fU y ^DATASTX^lSKOx-rU y h- 

Ana lysisY.L (DATA) : 3&7CX- ? 7 n y 7DATA& y ^fitC? x-A y h 

Ana I ys i s Y_H (DATA) : 3&7C7 r -?7'u v ? DATA 5: y^C^i-ZU y h 

Ana i ys i sZ_L (DATA) : 3&7CT- * 7n ••/ ?DATA£z:£ fatO x-7V y h 

AnalysisZ_H(DATA) : 3<%.7tT-?-fv y ^DATA$rz^[S](C> x-7> y J- . 

SynthesisX(DATAl, DATA2) : ^mi^^r<Xfc"r-f 7t> y ?DATA1, 

data2 ^^mtaj^x-ri^-yhsaaLT^jsuTftfeii* 3<X7c-r- 

^T'D-y^ 

Synt.hesisY(DATAl, DATA2) : S^^Sfc«03<J:7t-r-^ 7*a y 7DATA1, 
DATA2*y3r|6jt3f x-7V -y LX%hh.^Wtr- 

SynthesisZ(DATAl, DATA2) : £1M££Stc03&7CT-:? 7u •■/ 7DATA1. 
DATA2£z;/7fatc3£>>x-7V y h^mLTl^jfcLT^ix^&TCx- 

Synthesi sZ.al l (DATA1 , DATA2, • ■ -) : S8SfSffcc03<fc7G -r - ^07? DATA1 , 
DATA2,- -r^T^z*r*ltca*^x-ri^ y h£BILT-£{KLTif £>ft 

[00 37 J 07(1. H4^)3^7C^ft?c7)J!ia (*-jry 

[00 38]^f7 7-Sll Til. ^B^tOfl-fifUlSnl 

1 3tc>tt*. SGRi»jAl^MlilSnidxN(= 1 WtiaMZix 
t. ^tvrsi lfcso. flriELfc«yia t « l 5)ES;h. 

[0039] fiiex-r ■■,VS\1<r>\ TATtftmSk 

3<0B«li. B8«7Q-f+- hcoi dfcff^S. 
. [ 0 0 4 0 ] *t- ■/ 7" S 2 1 T'ti . W%£&9r%m$&.<r> 

«r##^co*|£-K:U:.x f y 7S 2 4 Icift x # |6] 
CO 1 AjctttetflTihtLZ, . ^(T)^lzi±x^f 77 

S 2 2 taBA/t\ 5R^.W-«-{S(lIS(C^fl!f^-[fi]^Y^-|«n 



Cli^f7 rs 2 5 {zmA,x\ y -Hfa<r> 1 ftTtfl-B?*^ 
3 kiji^t- . mm&cottmm&coftMijfttf z itn-c-*> 

xf77S26 fc:iIX,-C\ z 2r r*Jco 1 dGcJtmtffiMi 
%%A7' vTS2 3 rtmttfEtermi. fcizx -f y r 
s 2 6 cos&ti^T-r § t . k 1 aoc<o»»«ia{i*7 

[004 1 ] h?K^. y rs 2 4 CO x;fr[6]l&7C 

tfM5&JtcoI¥*fflti . 0 9 co 7 o - -j- * - h ? tiX ^ 
SidtC^tt^. ^7c, mfteXT- yTS 2 5c0y*l*l 
1^7E;^8l5Q ; aiilll.Oc7)7o-^A'-h£O t t3^. i 
TtflllSX-f y7*S26cOz^|6]l <^7C^{1@ 1 1 co«t 

[0042] W±coJ: ^ (cLT 3HR.7C^m^iih t » IS 
3 &7C#&? $ ix7c 3 <Xtc--K 7 -t: ;b-r- 7 ofoffiUffi. 



!(6) 002-204 168 ( P 2 0 0 2 - 2 OJLS 



Wnttmfa-y? [2, 2, 2] (a5#B8) «. 02 

•y 7 [ 2 . 2 . 2 ] feMtftfHWrn y x V h o f 
-fir«M;» 1 3 tCA^J^^ . 8TOte? 'J > 1 3 
« . SSff&fc: J: & SIBW^M Srtf 5 . x > h □ b-ff^ 

[ o o 4 3 ] . mummm<r>>itm7u y ? 
[2. 2. 2i o^^^i^T-'uv^-rsaiii. iss 

^/LT' ^ & A> A> . ;* LfcflEIB fcHHTC S =3: U*» <b T'* 

{ o o 4 4 ] jmc. hnt-iMHfc3*ufc? t - 
^«{ii^«HI«14K:aj*l$<x4. ai^sasgpi4ti. 

i. aaj*«Hiai4"T'4*sfifc7T'f;wi. 020 

[0045] KfcjSfcSfifc 7r>( /Hi . /t-£f* 
<Wm t LT. ~7 t -i fWftmiz . X ( x . 

y. z^riSj) . liJRIfcOWWHS. x, y. z^r 
l*1-¥-*l-f*lCJtf*4MWE» (Nx, Ny, Nz) . foj; 
l«MWJW*D I R [ n ] tfftinSft.*. ife. 
««JC*tiB-r*-r-^aW'^5tWlcti. 7n .y ^jjtfj 
JHi«»S««:nr4iSR ( sx. sy. sz) . &£lf 

t 0 0 4 6 3 0 1 OSS • <EJllSP2 tff^USP 

5 r > h izx ffii&ztiz . 

^t^/I^V)^--^*, fflifcf. H5. ®6<D3&7C'7 

h d f-^-fb Lfz i><r)Z'h h , 

[0048] xmsmmiz j: tm . 3 &.jt<nmm t - 9 

hh^mcn>T-?zm<r>^m<n'r~-?\ l znLxm.9tLx 

x— 9*ifcl4«** ^-iVfrh s ?X^> 251 0 

[00493 [s* 1 ] • ■ • B*weai<ajfc+BaeT 

[00501 [ 5* 2 ] ■ ■ ■ ■ PgJl&DfSiM^+SPg-i:' 



[0051] ffriBg* 1 ^^fif stcti. i!rfe^- h 1 

T"> x - 7 V ft*: r- 9 commits- 9vt 

-f/PSrflJvvh.tf.ktv, iW-Hl^t^i, (1) 
*#I«ISIW««-C^«c«:**L. ( 2 ) mz, ffiSmz 
»«flE*±lf . ( 3 ) S <^C. S«Wtei)«R«S"±»f & 
^F^fS CI b tfX'Z olz*c&. 

[ 0 0 5 2 3 ffrie ( 1 ) *>&K*-t6tZ*Xzlt. x . y 
Xfomzi&m%if8.1t & & tri8tt ( «\ 0 5 4>o 

[2. 2. sz] , CCtC, sz = 0. 1. Nz) 

[00533 <XIZ^ hTTIS ( 2 ) C7)^^i-&iti6tc. 

iff. IIS+O [ 1 , 2. sz] . r 1 , 1 . szj fcj; 
If. [2, 1, sz],idt^ sz = 0. 1. ••, N 
z) fBSSnfcx-^Srft^L 

[6]ic^x-7"u-y y%cmzmLtz%><r>t . lute ( 1 > 

«t l 5»(cB4*itTV^H«'r-^k*-^*T. x. 
y*«c>i-^7 hiMSSrifeir-.rttcJ:'). 3/X 

1 0 0 5 4 1 $ <b£. h5IB ( 3 ) «r**TS*:tf>fc. 
x, y*i*it:»«««:.±H t &^^«:n»aftfR« (^1 
ms<¥<r> [0, 0. sz] . ro. 1. szj. 

[0, 2, sz] , [ 1 , 0, sz] . iiXtf [2, 0, 
sz] . sz = 0. 1, Nz) Sr^TfS* 

•r-s. mz. «ft$zx^7-'-^^fs#L--Ox-yi--/ 

y hSBttSlfrr. f# f> #utaa«flHR<0 ■? h . [ 0 , 1 , 
sz] fc [0, 2. sz] K*tJ(B-rSSI5^fc^x-7U 
••/ hit^mSry^tcSfitT^L. [1.0. sz] 

t [2. o, sz] h» 

«KS±$ftT^6B«r-*i: x, 
y»7i-/>7 hj|*S^Srirrrc:t{cJ;0. 3iX 

[ o o 5 5 3 <Kte. frsa?*2 s-ai£-r&<cj±. friet 

- F 2T"> i-ri/ y 1 ftmZtLtcT- 9 cvmmitT- 
( 1 ) ^^-^^3^7cBffC^*ioag5^*^L, 

<2) mz. fmmzA7jxm)gz±.tf$,2\ttfX'Z 
h&oiz%h. 

[ 0 0 5 6 1 fllfi ( 1 ) COm^Z^-ZtztblZ, z^T[6l 

06<$><7) [ S x. sy, 2] . .rctc. sx=0, 
I. •••• Nx, sy=0. 1. Ny) Sr^TfEiM 

fSS5r#. x, y7j(*Ilc£>g^[5Ig{'>x-7'U y 
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[ 0 0 5 7 ] ttlC. 1512 ( 2 ) c7)^$r-f|,^{C . z 

XJf. 06+CO [ sx. sy. 1 ] . ;:c, sx=0. 
1, Nx, sy=0. 1. Ny) ^X\iM 

it *x-tv? hiamgftSritLfctofc. frie ( i > 

[0 0 58] Lliitf). B£ ■ If«5-7a-ft- h 
TifWtSEifrt* t . 01 2-02 l<7) J: 3 £=5r&. 0 
12-018*4. frte^:- F 1 co^-^Sas, 019- 

02 i«. ira^-^to^wMraT**. 

[ 0 0 5 9 3 £?t . 0 1 2 , 0 1 314, tBMt&feTWlk 

ffr<03UK (7.7>f XBl%^B&a { fflj&?t&£. 

^rmfcUi^TWBflkJ^W^iii ) tfJHUISSU 0 1 4 
-01 8(4. BB«(c*?>r Xffil*lcoB&»fi&££JL(f 
SAB**?**. 

[00 60] ±fc, 019. 02 0(4. tfcgJccO 
'>&v>3#?tB®T':£tt&** (7.74 7{Bi*|GDB&(4 

Jt3aC7EB«*«»^itS).<0«ra*SL. 02 1(4. X 

[ 0 0 6 1 3 frii. I51S»SOTT'{4. Buie^E- Kl. t 
- H 2 SrWItc: L,T*f«Ji£8WH LtzfiK ^mt^ixlz 

m^ti-f. *mn<nmmzfe*>x . xmzmcx. u. 

t-Hl, 2 TK« L fc IW* eiftaJWrc 3 iX7t^ x - 
7U-y h#l5?£t-|>^i* { T'£&£ti4B|§^T^S. 
[00623 

(c4*UT. fr«<J0 3^7C^x-yu>y h^S^tf 

- * £ Tn^Hkt & <r <t <e 4 9 . 7-9 <vwm® 
m.tmmx'% & t isi^tc . x- 9 £-&mt,z&m~T& z t 

[ 0 0 6 3 3 4fc . ^mco^(3. 4MWWI«ff SrlMW-r* 
w t (C 4 0 . HMHfc Sflfc r - *<oeS3Hfc<fK8 . 
* 54 7.ffil*|f>B&JI?(g«ii'h£ <tt Jjt^*»£> . 
^X7>f 7.&ffc#& L^bK^d 7 5 4 7ft 
W4'>^r < TtfioH. * 5 4 X®|*]C0H«fc(4r £ £ 

C , Wt&& £ t #-C'£ 6 4 3 izteZ . 
[00643 -r-^S-^TfEjU-r&f)^. 

ISiifSCi: 

[013 *RBB*)8fc4:£ 5*"*- 7o -y 7 mxfo h . 



[02] 01^iS(W!iaa5^f*«1^^7 r ay^0 

xhh. 

[03] 3tt7&K?-bJl^-?«)K9Br?'&£. 
[04 ] ^x— 7V •:/ hJWffcO^a^nr^a— f--v 

[05] Mi-MWlftWU 

[06] *-}<2Wx-y\s -s hftMvmmmxfo 

[07] 3?X7C^c05&a^^-r7D-f-^-hT'*> 
[08] 07c7)l»:7Cii-8?<?)5aa5:^7D— f-v- 
[09] 08^x^l<^7C^(?^Ui5-^-r7n- 
[010] 08£Oy^rj&Il<J:7c:^tfO.5O ; iI$:^:-r7n 
[011] 08<?)zJrr&)l(J:7E;»^3!!ig?r^-t7 
[012] (SWBKT^tta^^TStrfi 1 3. «ui*> 7d- 

[0133 mmmmysxTtT''- 9 70 ••/ 7 datadStz 

[0143 ®mmzx y Amftcr>m®M&&$:±.l1 : 

[015 3 01 4i0fic#fi07O-^— MT'*)^.. 
[0163 ^mf*l$fi03»:7Cr- 9 7v v 9 DATAnSr y 

[0173 SE«fi8R«03<JScf r -^rn-y^DATAn*x 

umzm*-? -v v^mL^LxmTtT-9y 
uv9*%htm.<7>7v-+\-vx'bh. 

[0183 xy^r(6l<7)-g-|^5aai07a-^^-hT'*> 
[0193 tm^M^ ^«0H«<0*w<0*yi£iR 

t7D- f-V— ht-J)^,. 

[0203 S^^03^7Cr- ^ 7*n •/ ^DATAn^T 
3rx. y^tC^x-y^ y h3gJtL^ LT3<}i5E 
r-^ 7o y ^ $:tf hVmcr>7 o— f-v— h "CJ)S . 

[0213 ^54X»S5:1 R».yf $«ja«07 o- 

[^601^3 

l---«Ut-ft«iB». 2- -^«- eiM3S. 3-.-B^ffi 
agU. 1 1 •»7x-7Uy hii-SgS. 12- --WET 
'Jy^gfi, 1 3 -x>-hDf-^^t;SI5, 14 • ••ill7J 
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[H9] 



/ 




DATA (nldxN + I ) [ax, ay. az] 
= DA T AnldxN [sx, sy, a*3 

(ai=0. 1 r • • • . nldxX — 1 , 
sy=0, 1 , ■ • - , nldxY. 
ai^O, t , - • • , nldxZ) 



- O A T A (nldx N + 1 ) [nldxX , sy, 91) 

=Ana1ysisX H( DAT AnldxN [nldxX, ay, ai] ) 

•DATA (nMxN + 1 ) [nldxX + I , By, az] 

= Analysis X L (DAT AnldxN [nldxX. ay, si] ) 

(ay=0, 1 . • • • , nldxY, 
a*=0. 1 , ■ - , nldxZ) 
• nIdxX=n!dxX+ 1 



[1310] 




DAT A (nldx N •+■ 1 ) (ax. ay, «] 
= 0 A TAnldxN [ax, ay. w] 

(sx=0, I, ♦ • • , nldxX, 
ay=0, 1 , • • , nldxY- 1 . 
sz=0. I, » • ■ . nldxZ) 



• DAT A (nldx N + I ) [sx, nWxY, at] 

~Ana1yaiaX_H(DA TAnldxN [sx, n[dxY, «] ) 
•DATA (nldxN + 1 ) [sx, nldx Y + 1 , ar] 

^Analysis X L (DAT AnldxN [ax, nldxY, a*] ) 

(sx=0, 1 , • • • , nldxX, 
•a=0, 1 . • • • , nldxZ) 
n[dxY"nldxY + 1 



imi 1 3 



[HI 23 




5 



DATA (nldxN + 1 > [sx, ay, at] 
= D A T AnldxN [ax. ay, at] 

(sx=0, 1 , • • • , nldxX, 
sy=0. I, • ■ ■ , nldxY, 
ai=0, 1 , • • • , nldxZ - 1 ) 



TBT - » 7 a y Z <Iittk7kW\ 
DATAN [Nx, Ny. axD 

(az = <0. 1 , - • Nz)> 



DAT A(N-Nz) [Nx, Ny, O] 
»SyntKaaieZ_an<D AT AN [Nx. Ny. aij ) 
(a*-0, I i ■ ■ , Nj) H13#i 



♦ DATA(nWxN + 1 ) [ax, sy, nldxZ] 

=*AnalyjiaX_H(D AT AnldxN [ax, ay, nldxZ] ) 
•DAT A(nIdxN + 1 ) [sx, ay. nldxZ + 1 3 

=Ana1yaiaX_L(0 AT AnldxN fax, ay. nldxZ] ) 
(ax=0, I, ■ - - . nldxX, 
ey=0, 1 , • • • , nldx Y J 
•nldxZ=nIdxZ + 1 



< 



I 



DAT A(N-Ni) [Nx, Ny, 



[HI 5] 



*7 



3 



C 



mi 3] 



CSynthasiaZ_all(DAT An [x, y, ai] )\ 
(a*-0. Ni) J 
7 J 



:> 



DATA(N-Ni-Nx-Ny+2s-2) [a- 1 , I . 0] 

=SynthaaiaX Y( 

DAT A(N-Nz-Nx-Ny+2 8 ) [a, a, O] 
DATA(N — Ni— Nx — Ny+ 2a) [a- 1 , a. O] 
DAT A(N-Ni-Nx-Ny+ 2a) [a, a- 1 , 0] 
DAT A(N-Ni-Nx-Ny+2s) [a- 1 , a- 1 , OJ 

EH B»HS 



nldxZ «=0 




<3iX5c 
DAT 



DAT A(N — Nx — 2) [Nx- 



1 , Ny- I 



3 



nldxZ <N* 



3 



DA T A ( n — nJdx Z — I) [x, y. 
= D A T A(n -nldxZ) [x. y. az] 
(si=0. I, • • •. N£-nIdxZ-2> 
D A T A ( n — nZdx Z — 1 ) [x, y, Ni-nldxZ- 1 ] 
=Sy*thesisZ( D A T A ( n — nldxZ ) £x, y, Ni-nidxZ] . 
DAT A(n — nldxZ) [x, y, Nz-nldxZ - 1 3 ) 



nIdxZ-BldxZ + 1 
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[HI 4] 



[HI 6] 



( 0 A T A n [., f j O] ©3aa»»* rR±ifl*<»»S) 



C 





DA TAN 


ay. «i] 


DA TAN [sx, 8- 


- 1 . 


- DA TAN [a- 1 , 


e-t , ax} 


<M=8, ■+ 1 , 


- • • . Nx. 


•r=«, «+ 1 » 


- ■ • . Ny. 


91=0 , 1 , • 


• • . NO 



DAT A(N-Ni) [a-1 , ay. O] 

= Synthesis Z pi I ( D A T A N [a- 1 , ay. «1 ) 

■ DAT A(N-Ni) [ax. a- 1 . 0} 

-Synth*aia2_alHDAT AN [ax, bz] ) 

■DATA(N-Ni) [a-1. a-1. OJ 
=SyntheaiaZ_e11(DAT AN [a— I , e— 1 . a*] > 
(ax=a, a + 1 , • • . Nx, 
ay=a, a+ 1 , - • - , N»(-Nj), 
82=0. 1 . • • • , Uz) B 1 3»n 





DAT A(n + Ny-n!dxY - 1 ) [*, «y, 
= OATA(nf W y— nldx Y ) [a, ay, *] 
(sy=8, a+ 1 , • • • , nMxY~2> 
DATA(n + Ny— nldxY — I ) [x, ftldxY — I , 2] 
=Syath»1aZ<0AT A< n + N y-nId*Y) Cx. nldxY. z] , 

D AT A(n + Ny— nldxY ) [x, nldxY - 1,2]) 



I 



nIdxY=ntdxY- T 
1 



• 0 A T A(N — N2— Ny+a) [a- 1 . a. 0] 

*=Sn0hwl8Y_«ll(0ATA<N-N2) [8-1 , ay, 0] ) 
(ay=a, • + 1 . - - , Ny) HI 6#3H 

• D A T A(N -Ni-Ny+a) [m, 0] 

=»D AT A(N-Ni) [ax, a- 1 , O] ) 
(a*-a. a+ 1 . ■ • ■ . Nx) 
DAT A(N - N «— Ny+a) [a- 1 . a- 1 . 03 
■ DATA(N-Ni) [a— 1 , 8—1 * 0] ) 



DATA<N-N2-Nx-Ny+2») [a- 1 . 8. O] 
= DA T A(N-N/-Ny+a) [a- 1 , a, O] ) 

0 A T A ( N — Ni — Nx— Ny+ 2 a) [a. a- 1 . O] 
=SynthaaiiX_al1(DAT A(N-Ni~Ny + a) [ex, 8-1 . 
(9X-8. • Ne) BQ 1 70S! 

0ATA(N-N2-Ni-Ny+2a) [a- 1 , 1 , 0] 
= OATA(N — Ni— Ny+a) [a— 1 , a— 1 , O] ) 



0] ) 



c 



[017] 



[HI 8] 



C 



8ynthesi8X_8ll(DATAn [ax, 
(«x=a. a+ 1 , ■ • 
Ntt 



. i3 f\ 
. Nx> J 




SyntoasisXY ( 

DATAn[i, i, i] 
DAT An [a- I • I, z] 
DAT A n ta, a- 1 , 2] 
DAT An [a- 1 , a, 



D AT A( n + Nx— nldxX— 1 I [sx. y, i] 
= 0 A T A<n + Nx-nIdxY) [ax, y. ij 
(ax=a. a+ 1 . • • • . nldxX - 2) 
DAT A{n + Nx— nldxX — 1 ) [nldxX- t, y. 2] 
=SyathaaiaX ( DATAfn + Nx-nldxX ) [nldxX , y, 2] . 

DAT A(n + Nx — oldxX ) [nldxX - 1 , y, 2] ) 



• DATA(n-) ) [a. a 


- 1 . 


2] 


=Sy8thMieY< 






DATAn [a, a 


1} 




OAT An [a, b 


-1 , 


21 > 


• OATA(n-l ) [8-, 


a- 1 


. Ij 


=SystheaisY( 






DATAn [s- 1 


1 a. 


0 


DATAn [a- 1 


» a- 




• DAT A(n-2) [a- 1 


. s- 




=SystheaieX( 






DAT A<n-1 ) 


[a f e-1, 2J 


DATA(n-l) 


[•- 


t . «- 1 . 2] ) 



nldxX = o!dxX- 1 



(til) )02- 
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c 



#eta>*t£t^*B*a>«^ 



DA TAN tax, sy, Nz] 
(a*=0, 1 , • • , Nx, 
«y°0, t, • • •, Ny, (~Nx)) 



DAT A(N — Nx- Ny) [0. 0, N?] 

=Synth«eisX V all( D A T A N [ax, xy, Nz] ) 

(ax= 0, 1 , - ■ • , Nx, 

9y-o, I , • • , Ny, <-Nx)J 

H2 0#Bfl 



< 



O AT A(N -Nx-Ny) CO, 0, Nz3 
<D*?Jt 



3 



f SynthoalaX Y at1(0 A T A N [ax. ay. iT\ 

| (sx-0, 1 , • • • , Nx, A 
I oy-0, 1. - • - . Ny( = Nx)) J 

\ «a / 



nIdxN = 0, nWxX-0. nIdxY=0 




■ DATA<N-nIdxN-t ) [ex, Wy-nldxY- 1 , i] 
=Synth8Si*Y(DAT A(N-ntdxN) tax. Ny-nMxY. z] . 

D ATA(N-nKUN) [ax, Ny-nIdxY-1. zj > 



Nx-ntdxX) 



. Ny-nIdxY-2 > 



(ax-0, 1 , 
-DAT A(N -nldxN - 1 ) [ax, ay, t] 
= D A T A ( N — oldxN ) [ax, ay, zj 
(sx=0, 1. ■ ■ Nx-nldxX, ey=*0, 

• nldxN «nldxN + 1 , nldXY =nldx Y + 1 

• OA T A(N -nldxN- I ) CNx-nMxX-1 , ay, i] 
"Synthesis* (DAT A(N-nldxN) CNx-nldxX. ay, 2] , 

OAT A(N-nJdxN) [Nx-nldxX- 1 . ay, 1] ) 
(sy=0, 1 , • - • . Ny-nldxY) 

• DAT A( N — nldxN — 1 > [ex, ay, 1] 
= DAT A(N-nldxN) Csx, ay. «] 

(ex=0. 1 . • • • . Nx-nIdxX-2, ay-O. 1 , • • • , Ny-nldxY) 
•nIdxN=nldxN+1 . r>IdxX=nldxX + 1 



X 



[02 1 ] 



a? -ram eiRN.hff* 

DAT A(N-Nx-Ny-Nz+s) [O. 0, al 



MUM J 



DA T AN [«x, ay, a- 1 ] 
(ax=0, I, • • • , Nx. 
ay^O. 1 , • - . Ny(=»Nx)) 



X gJEftfia 



D A T A(N — Nx— Ny— Nz+a) [0, 0 , a- 1 ] 

-Synthesis X Y a1l( D A T A N [sx. xy, s- 1 ] > 

(ax=0, 1, • ■ • . Nx. By=0. 1. - - ■ , Ny) 
«2 0»W 



I 



DAT A(N-Nx-Ny-Nz+a- I ) CO. O, a- 1 3 
— Syntheris 2 < D A TA(N— Nx— Ny — N i+a) [O, O , a] 

DAT A{N — Nx— Ny— Nz + a) [0. 0. a- f 3 



I 

< D A T A(N — Nx— Ny— Ni+a— 1 ) [O, 0, a— 1 J J 
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